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B xo)J.e uccne,IJ,oaauuii KopoTKO)I(}IB}'IlUfX Y.D.aJieHHLIX oT 
nonocbl . 6eTa-cTa6unLuocTH H30Tonoa no· nporpaMMe 
.HCHAIIR a 06'he](iiueuuoM HHCTBTyTe .HJJ.epublx: ucc~e~o.: 
aauuii I lJy6ua/ 6blnB npe.zinpHHJITbl noucKH uoablx ueiiTpouo :­
JJ.edlunuTHbl_x H30TOnOB pe,IJ,K03eMenbHhlX:::JneMeHTOB .c·.T ~ "' 
"'1-l() MUH. B uacTOJIIUeii pa6on~ npeJJ.CTaaneHbl pe3ynLTaTbi 
3KCnepBMeHT(>B, n03BOllHBIIIHX HJJ.eiiTH!llBUHpOBaTb .HOBbiH 
H30TOn - I 6 I Yb. . .. 

_nng nony'leHHJI HeHTpOHO.ziediHUBTHbiX H_30TOnOB -pe)J,K0-
3eMellbHbiX 3lleMeHTOB Mbl npHMeHJinH pea~nuio rny6oKoro 
pac[UenneHHJI. MHIIIeHH o6iJyqanHCb Ha BbiBe.zieHHOM ny'IKe 
cinlxponu:KnoTiwua 06'be.D.HHenuoro uucTHTyTa JIJJ.epuhlx uc­
cne)J,oaauila. 3uepru~ ·npol'ouoa - 660 M3B,uuieucuauocTb 
npOTOHHOro ny'IKa - 5.(0 II ceK-~._nn.H pa3.ZJ,eJieHHJI H30TO­
noB no Mace aM cny:>KHn Mace- cenapa Top /I I c Tpy6qa TbiM 
HOHHLIM . HtTO'IHHKOM. C noaepXHO.CTHOH HOHH3aUHeii /2/ . 
,nn.H BbiJJ.erieHHJI u3oTorio:B peJJ.K~3e:MenLHbiX 3neMeHTOB u3 
o6nyqeuuoii MHIIIeuu\icnonL3oaa.lmcL JJ.Ba MeToJJ.a. 

B nepao:M cny~1ae o6nyqanacb TaJITanoaaJI dlonLra: . 
TOlliUHHa dlonLrH 0,05 M.M; se.c - 0,5 z. 06ny'leHHaJI MHIIIeHb 
TpaucnopTupoaanacb K Macc-cenapaTopy c noMOIUbiO nHeiJ­
MOiio'ITbl H noMe[UanaCb B.HOHHbiH HCTO'IHHK Macc-ceJiapa­
TOpa. Ilpu uarpeae MHIIIeuH: /dlonLru/ a Houuo:M ucTo'IHHKe 
H30TOnbl P33 JJ.BdldiYH.D.HPOBallH H3 MHIIIeHH H HCnap.HllHCb. 

· Pe>KHM narpeaa .MHIIIeHH H JJ.pyrue ycnoBHJI pa6oTbl uouuoro 
BCTO'IHHKa 6LmH uccne.D.oBaHbi a /3/ c nenLIO o6ecne'leHBJI 
MaKCHMallbHOH 34M~ieKTHBHOCTH Bbi)J,eneHHJI H . pa3)J,eneHBJI 
H3oTonoa P33 3a MHHHManbuoe. apeM.H. 3ToT MeTOJJ. o6ec .. : 

: riel.fu:Ban TonLKo pa3JJ.eneuue · npOJJ.YKTOB .HJJ.epuwx pea:Kl(uii 
no-- .HX MaccaM. 6e3 XHMH'IeCKOH 3lleMeHTHOH cenapanuu; 

f .. ' ' •• 
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H:iMepeaue cnexTpoB raMMa-nyqeii _pa3.u;eneilaLix no Mac­
caM. H306ap Ha'IHHaJIOCL .B !lTOM CJiyqae qepe3 5 MUH 

nocne xoana o6ny'leHHx MHmeHH. 
BTopoii MeTo.u;, o6ecne'IHBaJOUVIH xHMillf:ecxoe BLI.u;ene-

. aue HTTep6ux, cocToxn B cne.nYJOllleM: MHmeHL - 5 z cyc­
neH3HH Ta 2 0 5 B·0,1M HCI - .o6nyqanacL aa BLIBe.u;eHHOM 
n}"'xe npoToHOB. Ilpo.u;yxTLI peaxnau - P33. B npo~ecce 
06Jiy'leHHX C BLIXO)J.OM .u;o·40~ nepeXO,IJ;XT B BO,IJ;HYJO l}la3y /4/ . . . 
Bw.u;eneaue HTTep6ax H3 cMeca P33 npoBo.nunocL Ha xpo-
MaTorpaq,uqecxoii KOJIOHKe pa3MepoM 2x60 MM 2 C HCllOJIL· 
3o:8aaueM KaTHOHHTa .Aminex.~AS. 3mOeHTOM cny,Jama ~-ox­
CHH;oM:a9nx~ax . KHCJIOTa c xtni~eHTpa~Heii 0;07M. H pH = 
= ·4,8. BLIMWBaliHe JITT.ep6HX np.OHCXO,IJ;HJIO qepe3· 3-4 MUH 

B o.z\aoii xanne. · . rlp()H,3Bo.zuinocL 6i.Ic.Tpoe :mexTpoocruk.u;e­
aile lni'ep6u.H Jia aonLi}lpaMoByffi·q,oJiLry /5 'M.W 2j, xoi-opaJi 
u no~elllaml.ci. :B uoliauii ucTo'I:Hiix M:acc.: ceiiapa Topa. H3.Me­
peiiiUI cneicTpOB raMMa-nyqeii no.iiytieHHLIX TaKHM~o6pa30M 
HCTO'IHHKOB. Ha'IHHaJIHCL npHMepHO qepe3 . 20 MUH IIOCJie 
xou~a'o6nyileliux :Mumeuu~ 1 · 

TaKHM o6pa30M, nepB~ MeTO,IJ; no3Bonim BLI,IJ;e.ri:HTL 
u3oTon:i.t 3Ha'IB:i'enLao 6wcTpee 'ii ·-r·eM: :caMhiM · IIOnylllliL 
6onee cunLawe uc-foqauxu xop(nxo)I(HBYUVIX il3oTono:B. BTo.;. 

. poii 'MeTO,IJ; _o($ecne:qHBaJI, TIOMHMO onpe.z\eneii'H.B: A··.n=I>:s'M:yJO 
H,IJ;eHTH41HKaJiHIO .. Z H30TOna. . . 

.,IJ;nx uccne.u;oBaH~H cnexTp_oB, raMMa:. .flylleii nj;ni:MeHJIJiHCL 
Ge (Li) -.n_eTeKTopLI c 'lyBcT1111ieJ1i.aLIM o6'LeM:o:M 9,5 eM~ 
2~4 eM 3 u so eM 3• Pa3pewaJOlllax cnoco6iloc·TJ. Ae-Telc'ropoB 
6Lina paBHa 1,2 H 0,7 K3B '.u;.nx nepBwx:.u;ayx .iieT'ex'ropoB npu 
!lHeprHH raMMa-nyqeii 120 ~3B :H 3,5 ic3Bnpll !lHepbiura:MMa­
nyqeii 1333 K3B )J.JIX TpeTLero ,u;eTeKTopa. ,IJ;nx perHCTpa~HH 
cneKTpoB npHMeHXJIHCL MHOrOKaHaJILHLie a:MnJIHTy.i:lHLie aaa­
JIH3aTopLI.AH -:4.096. 06paooTKa pe3yin.TaToBnpoH3_!10,IJ;HJiaC_L 
C nOMOlllLIO 3BM. . . 

Pu·c·. 1. CnexTpLI y -.i:Iyq.eii H3o6apaoro uc_ TO'IHH. xa_ c .. A=~­= 161. . CneKTP . A CHXT c noMOlllLIO Ge ( Li) - .u;eTeKT.opa 
06'LeMOM 2,4 CM3; . cneiCTp B - c llOMOlllLIO .neTeKTOpa . 
o6i.eMOM 50 CM 3. .. . . . . .· ... 
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CnexTpLI · raMMa-: nyqe:ii Tpex H3o6apuwx · ·HCTO'IHHKOB 
c A= 160, 161 H 162, nonyqeuuwx nepBLIM :MeTo.n;oM, H3Me­
pJIJIHc-i. o,D;HospeMeuuo c noMoiQLro Tpex Ge ( Li f..:.n;eTeKTo­
pOB. ,lJ;JIJI Ka:>K,I:~;OrO HCTO'iHHKa BLIDOJIHJIJIOCL JIOCJie.IJ;OBaTeJIL- .. 
HO .'leTLipe cepHH H3MepeHHH cneKTpoB; .IJ;JIHTeJILHOCTb Ka:>K­
,I:I;OH cepHH COCTaBJIJIJia 3 . MUH. Ha pHC. 1 npe,I:I;CTaBJieHLI 
raM~a-c~eKTpLI HCTO'IHHKa C A= 161, H3MepeHHble B Te-

E()(t<~&) 

KcX1 (T rt1 ) 
. ' 

78117 

140,2 

188,20 

599,8 

631,3 

TaCSJimna 

t1Et 

o,os., 

0,2 

0,08 

0,3 

o,s 

Jt . ·D.Jt; 

100 7,5 

48,9. 2;7 

3 3 
. ' 0,8 

4,5. o,8 

38,8 . 3,2 

21,0 3,0 

'leHHe Tpex· MHHYT cpa3y nocne. oxoH<iaHHJI. pa3,~:~;eneHHJI no 
MaC CaM Ha ,I:~;eTeKTOpaX C 06'LeMOM 2,4 CM3{A)H 50 CM 3 

(B) ~ Kpo:we raMMa-nepexo,~:~;oB, cne,~:~;~x 3a pacna,~:~;oM 
H3Be<?THLIX paHee H30TODOB 161Tm H 161 Er /5,6/~ Ha6mo­
A~TCJI raMMa-n.epeXO,I:I;W~. 3HeprHH H OTHOCHTeJILHLie HH­
TeHCHBHOCTH xoTopwx: ,~:~;allw B Ta6mu~e. HHTeHCHBHOCTL 
:JTHx nepexo,~:~;os y6wBaJia c iiepHo,~:~;oM nonypacna,~:~;a I 4,2± 

6 

' 

"1 

-~ 
l 
! 
' l 

±0,2/,MuH /pHc. 2/. Ha pHc •. 3 .n;auw raMMa-cnexTpLI 
.HCTO'IHHKOB H3o6ap c A = 160 (A) H ·A=' 162 (B).B :JTHX .. 
cnexTpax ua6mo,~:~;aroTCJI . raMMa-nepexo.IJ;W, B03HHKaroiQHe 
npH pacna:u;e H30TOJIOB 160 Tm/7/; I62yh H 162 Tm/8~ ra:M:­
Ma-n_epexo.n;w, nepe'IHCJieHHLie B Ta6muie, B 3THX cnexTpax 
He ua6nro,~:~;anHCL. · · · · · ·. ·.. · · 

B 
. ~ 16lyh . cnexTpe raMMa-ny'leH ~penapaTa ,nony'leHHoro 

BTOpLIM MeTo,~:~;oM, . Mi.I ua6mo.n;ami nepexo,~:~; c :JHeprHeii 

.J5 
::1 
:s: 

10' 

~ 103 
0 
w 
w 
2i 
:z: .n 
< 
0 

~ 102 
:s: 
0 
D. 
c: 
,_ 
w 
:r 
u 

101 

T1/2 = (L.2!0.2) MHH 

·- ---- . --U -~ 

D--------- . · 78.17 KJ5 

--------~~----- . -·~a-... 

10° - ~ 
1 . 2 3 . L 5 6 .T 8 9 10 11 12 .13 

. BPEMR (MIIIH) 

.PHc. . 2. · K onpe,~:~;eneHHIO nepHOAa nonypacna,~:~;a H3oTona 
l61Yh. 
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78,17 K3B; HHTeHCHBHOCTI. KOToporo yGLJaana· c nepHO,D;OM 
nonypacna,D;a 4,2 ./Uuii. . . 

Bee 3TH «lmKTbl no3BOJUIIOT Ha,D;e:>Kuo npHnHcaTL BHOBL 
o6uapy:>KeHHYJO aKTHBHOCTL · H3oTony HTTep6:H.JI c :MaccOBbiM 
'IHcnoM 161. _ 3ualf:e~He nepHo.D;a nonyJ>a_cna.D;axopowo coB;. 
na,D;aEn co 3Ha'leHHeM; nony'leHH:biM npH cHcTe:MaTHKe,. nau­
uLix o mipHo.D;ax nonypaciia.D;a JI.D;e'p Bo6nacTH 150 .< A~l9o19( 
r,D;e 6hi:no uaii,D;eHo 3Ha'leHHe ~ 4 Muii. 

. 3aMeTHM, .. 'ITO aBTOpbl ·pa6i:nLI /10 I npH o6nyqtmHH 
16 4 Er Houa:M::H . 3 He ua6mo.D;anu raMMa- nepex o.zud c ·. 3Hep :­
rli.HMH 78,3; ·6oo,·o li "631,7 K3·B, HureucHBuocTL xoTopblx 
y6b1Bana c nepHO.D;OM nonypacna.D;a/4,1±0,2/ MUH. IIpe.D;no­
JIO)I(HTenLHO 3Ta axTHBHOCTL 6blna npHnHcaua H3oTony 160 Yb. . 
HalliH pe3ynLTaTbl noxa3b1Ba~T., 'ITO '!_' Yz = 4,2· MUH 
H raMMa-nepexo.D;LI 78,17; 599,8 u 631,3 K3B cne.D;yeT 
oTuecTH x pacna~y 16 I Yh. 

ABTopLJ: C'IHTaroT CBOHM npHJITHLIM .D;onroM BLipa3HTL 
rny6oxyro 6naro.D;apuocTL C.B.Me.D;Be,D;ro u hepcouany H3-

. MepHTenLuoro neuTpa JIJJ:rr OHJIH 3a 6on.sfuyro noM:oii(L 
npH BLillOJIHeliHH 3TOH pa60TLI. 
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